Abstract. This paper introduce the differential transform method (DTM) to solve the fractional Bratu-type differential equation modeling a combustion in numerical slab. For the definition of fractional derivative, the Caputo sense is used. The result corresponds to the exact solution when the obtained solution is constructed as power series for some values of fractional order. Finally, some examples are presented to indicate the efficiency of applied method. Comparison of the results obtained by DTM with those obtained by other methods is given.
Introduction
The mathematical model of many events in nature may be obtained by fractional order differential equations. Fractional differential equations have various applications in many fields such as physics, engineering, fluid and statistical mechanics, biosciences and electrochemistry. Since the exact solutions of fractional differential equations do not exist, many researchers focus on approximate solutions of functional equations of fractional order in particular. There are several numerical methods given for differential equations of integer order which extended to fractional order differential equations. These methods are known as differential transform method (DTM), variational iteration method (VIM), Adomian decomposition method (ADM), homotopy perturbation method (HPM) and etc. [1] . This study focuses on the solution of Bratu-type fractional differential equation [2] (1)    solutions of the mentioned problem have been investigated by ADM [1] , HPM [3] , VIM [4] , RKM [2] before. We consider DTM in this study. The DTM is an iterative method based on Taylor's series expansion [5] . This technique has been developed by Elsaid [6] as fractional differential transform method (FDTM) and by Odibat [7] et al. as generalized differential transform method (GDTM) for fractional differential equations. In this study, we used FDTM. For exponential nonlinearity, its Adomian polynomials are considered, then, the differential transform of the dependent variable components can be obtained. The numerical results for the different examples having exponential nonlinearity are compared with exact solutions and RKM solutions. It is concluded that the present method gives good results for Bratu-type fractional differential equations.
Basic Concepts and Definitions
In this section, we introduce necessary definitions related to fractional calculus which is needed in our study. [6] .
Definition
A real function is said to be in the space , if there exists a real number
, such that , where and it is said to be in the space if
In the fractional calculus, the Caputo's fractional derivative is the definition which the initial conditions give most appropriately to the physical conditions. The Caputo's fractional derivative is defined by
The Caputo's definition has an advantage since it has the initial conditions in same form with those of the equations of integer order. [8] .
For , the definition of the fractional derivative in the Riemann-
The fractional integral of order in the Riemann Liouville sense of a function
Also, the Caputo fractional derivative [6] can be given by
Fractional Differential Transform Method
DTM is considered for the approximate solutions of many differential equations appearing in the fields such as the engineering and sciences. This method produces result without any linearization, perturbation and restriction. DTM is based on Taylor's series expansion constructed in polynomial form. This method has a solution of polynomial series obtained as iterative. Recently, the mentioned technique is effectively used for linear or nonlinear fractional differential equations. We consider analytic function for practical applications, then the transformation of initial conditions is obtained as
and α is order of the fractional differential equation [6] . Here,
is a positive integer. Besides, the fractional differential  transform method has some fundamental properties in the following;
We assume that and are the functions of variable and and
are their differential transforms with order of fraction . Thus, the properties are given
For the second term which is a nonlinear function in Eq.
(1), we consider approximate by the series 
where is obtained from the Adomian polynomials of . 
where is the differential transforms of the Adomian polynomials for the exponential 
Applying the differential transform to the initial condition, is obtained for
Other differential transform components is found as:
Considering the inverse differential transform, the series solution is found as
The comparisons of the exact solution for and the approximate solutions for the
various values of are demonstrated in Table 1 and Fig. 1 .  (1 ) Y( +1)= , k=1,2,3,...
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where is calculated from of the Adomian polynomials for the nonlinear term as ( 1)
Comparing the exact solution for with the approximate solutions for the various values 
(1 )
where is calculated from of the Adomian polynomials for the nonlinear term, . Then, 
Example 4
Consider the following problem [2] (28)   from the RKM in Table 2 . In the Table 3 , we present absolute errrors between the exact and approximate solutions for .
